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ANNUAL SUMMARY FOR 1888.

Two additional charts (numbers viii and ix) are published
with this issue of the REvIEw showing, respectively, the
annual isotherms and departures from thé normal temperature,
and the aunual precipitation for 1888.

TEMPERATURE,

The annual mean temperature was highest over southern
Florida, where the readings ranged above 75°. Over Florida
south of the twenty-ninth parallel, and in the lower Rio Grande
and lower. Colorado valleys, the mean temperature was above
70°. In the southern states south of the thirty-fifth parallel
and east of the ninety-fifth meridian, a greater portion of Texas,
southern New Mexico, and southern Arizona, and the southern
half avd north-central part of California, the Values rose above
60°. The mean temperature was lowest in the lower Saint
Lawrence valley, over the northern part of Lake Superior, Mani-
toba, northern Minnesota, and northern Dakota, where it fell
below 356°. It was below 40° north of the forty-fifth parallel,
except in the Rocky Mountain regions and on the Pacific
coast, where it increased gradually to mearly 55° in Oregon.
Over the middle platean region of the Rocky Mountains,
within a limited area embracing central .and northwestern
Nevada, and adjacent portions of California and Oregon, the
mean temperature fell below 50°. )

The annpual mean temperature corresponded with the nor-
mal along a line traced irregularly southward from Montana
to western Texas; at stations in Manitoba, the lower Missis-
sippi valley, southwestern Naw England, along the west coast
of the Gulf of Saint Lawrence, and along a line inclosing an
area extending from Penusylvania south-southwest to north-
central Florida. The means were above the normal in the
Rocky Mountain regions and on the Pacific coast. Over the
eastern and central portions of the country the year was
colder than the average, save in the localities above referred
to in which normal temperatures were noted, where small ex-
cesses were reported,

The departures above the normal were most marked over
the middle and northern plateau regions of: the Rocky Moun-
along a considerable portion of the Pacific coast,
where they generally ranged between one an(} two degrees. The
departures below the normal were greatest in portions of the
upper lake region and upper Mississippi valley, over the east-
ern end of Lake Ontarjo, and at stations on the New England |
coast, where they, in instances, exceeded three degrees. |

The following are some of the most marked departures from :
the normal at the older established Signal Service stations : |

Above normal. Below normal. I

Salt Luke City, Utah o............... o ! Portland, Me.eerernnnns... .. K

Roseburgh, 0¥r’z on .... . }g I Oswego, N. Yooeeiounaieaiiil! 32,

8Spokane Falls, Wash 1.8 LaCrosse, Wis........l. 000 3o

ew Haven, Conn. ... 1.6 ' Swint Paul, Minn..... 000000 2.8 |

Red Bluft, Cal....." 1.5+ Dotroit, Mich ..........1ill0 27 |

Pittsburgh, Pa. .. 000000 1.3 > Grand Haven, Mich .. [ 1100000 2.5
PRECIPITATION.

t of precipitation for the year was re-,

The greatest athoun | : A
ported at Neah Bay, Makah Indian Reservation, in the ex-
treme northwest part of Washington, where a total of 102.97
lnches fell. Along and near the coasts of the middle Gulf]
States the rainfall exceeded 70 inches, and at New Orleans, .
La., it amounted to 83.1 inches. On the Atlantic coast the
rainfall was heaviest over the western part of Nova Scotia,
Where it amounted to 67.9 at Yarmouth, N. 8., at stations in
New England, in the south Atlantic states, and on the east-
central coast of Florida, where it cxceeded b0 inches. From .!
the Atlantic aud Gulf coasts the amount of rainfall decreased |
gradually, though somewhat irregularly, to the Rocky Monn- '
tain regions, where in the middle districts it generally fell be- |
10w 10 inches. The rainfall was also less than 10 inches i
along the southern border from the Western extremity of Texas |
Yo southern California, and in east-central California. On the !
Pacific coast there Was a gradual decrease in the amount of!

4

!

infall reported from Washington southward to southern
f}iglx;ggrnia,lzvhere it amounted to 11.6 inches at San Diego.

As compared with the annual normal the excesses and de-
ficiencies in precipitation for 1888 were irregularly distributed
over the country. . Among th_e more remarkable features may
be noted the large deticiency in rainfall at Block Island, R. 1.
At this station the precipitation was 24 inches less than the
average for previous.years, while at New Haven, Conn., Port-
land, Me., and Yarmouth, N. S., t,hq excesses were, respecti vely, .
11.3,18.1, and 21.8 inches. Deficiencies exceeding 10 inches
were also reported at Portland, Oregon, Tatoosh Island, Wash.,
Hatteras, N. C., Moorhead, Minn., Cedar Keys, Fla., Omaha,
Nebr., and at Vicksburg, Miss. The most marked excesses
in precipitation, other than those above noted, occurred along
the middle and a portion of the west Gulf coast, where they
were more than 10 inches, the greatest, 19.3, occurring at New
Orleans, La.; at Fort Smith, Ind. T., and Fort Maginuis,
Mont., the yearly precipitation exceeded the average by 10.4
and 10.2 inches, respectively. Over the plateau and Pacific
coast regions the rainfall was deficient, except over the south-
ern half of California, southern Nevada, and northern and
western Arizona, where there was a slight excess.

The following table gives annual summaries of temperature
and precipitation observations at the older.estabhshed Signal
Service stations during 1888, together with the departures
from the apnual normals: :

‘ Temperature—degreos Fahrenheit. P rec:ig{ct}s‘;:‘\fn in
I
| . @, @
Stations and dfs- | 5 !£5 ! Extremes for 1888, S, [ Eg La
tricts. \u--L.::.\ g = —-%:s; lg's
£8 "g83 ¢ 2% 5] 2.8 8% | &59 ¢
(S° (B8R £ | 2E | £ | g8 (ET|EsEis
| = !c:“" | = ! & S g8 | |ASF @
W— ————— - — = 1 . N -_—
2a8t zthnglund. [ i 88.0 !June 23 —r12.2 {Jan. 25| 53.2 ‘ <+ 2.8 | 106
Lu.et ord ........... | g6.c June 23| 123 |Jan 29| soa | dibe | Tt
Par gter . g6.3 |June 23| —1r.0 |Feb. 10! 36.8 1. vaee
l\;anc} ol . 33.2 June 231 —z4.1 'Jan, 25/ 45.9 .
Rorthie gb.2 June 23| — 6.2 |Jan. 29| 45.9
' 8r.0 :Aug.3,19 — 3-5 |Jan. 29| 45.7 !
79-0 .:‘]\U& 34| — 39 gnn 29 ; 334 o
B N une 23,; — 3.0 an. 22 .2 .
1\3'](:’.0-1§1?‘}§:d RO i‘;i., “June 23| — 4.4 |Jan. 22 60-3 I3
Now London........ or-8 June 23| — 3.0 |Jan. 22|45 37|
I{IIIlt’ifllrllsttlanucstalcé. D g2 ii‘hme zg' ~10.0 iFeb' 10] 44.7 I 7.0
/ eesnaieieans Al e Te e 10|87 e
{)“e.\;' };o\l.l\\)({i:,ty .... ggg : AUF‘ 8 2.4 [ Jan.® 227 24.1 | + 3.7
At‘lI 11t.'?c;())it """" " grojduly 7 2.5 ! Jan 22| 44.1 ; 1.5 !
Baltimore ... 5.8 'Aug. 16| 9.2 [Jan. 221435, + 04 101
\\}lusllililngfo}l‘ Gi.t 97-2 Aug. 8 9-2 - Jan. 28] 4s.0 1.2 | 103
Norfolk........cu.e 8.4 |AUE 8| 141 [Mar. 14, 56‘61 55 w11
C?ozltfhtgféa"tlcatasz. 100.0 AuUg. 7 15.5 ]Fob. 28|| 52,6 — 2.9 j gg
ALLETDS ~rnmnr ot 87.8 " Aug. 9 22.5 Jun. 28] 6.7 —14.3
Hatterasd .......cov0 Yo 21 5 i I
Raleigh. «eererraeens 1o1.0 !LJr,y - } 15-0 _:iub- 28] 569 10eennie 96
ilmi .| 62.6 . c9, culy 12 20.0 |Jan. 19| 55-1 ; -4
‘}‘{“"féi}%ﬁ" """ . xgg.g iJuly 13! 26.0 |Jnn 19| 49-5 1 .6 | 85
Columbia. .. . 100.6 ,JUly 12| 203 |Jan. 10| 47:9 jeereerasiies
AO usta ... .6 ! —0.4 ! 103.8 " July 8 22.0 { Feb. 281 49.9 ; .8 111
Sz:r%mnnh. .4 =07 93-0 July 8| 25.0(Dec. 21]47.1} .81 89
Jacksonville ; .51 —o-4| g8.4:July 13; 27.5 Jun. 19/ 531 1| o3
T.I;f&r;(iiﬁgmmsu a 70.6 ] ....... i 95.0 l July 13 32.0 | Dec. 21| 60.0 " ...uuuus
Cedar Keys. ... 70.4; 0.0 or.o.9ept. 4| 20.3 |Jan. 19.43.1 4| 78
Kecy Wos{...:” 76.8 ) —1.1; g1.0!Aug. 4 516 | Dec. 21) 35.6 | ~ 3.8 ] 9o
Jupiter......oo..ees 78.6 jevavens i 94.0 ‘Ju y 12 36.4 | Dec, 22 52.4 JERTRRERY vene
Atl xn‘tfucml'f stntc.f..” 61.1 l 0.0 | 95.7 ! Aug. 7 13.0 | Feb. 28| 65.0 | <+ 9.9 | 118
Pensacola - nris 67.8{ —0.3  o4.0 July 14| 2061 Jan. 19,69 —3.3| g
Mobile y 66.8 I .71 96.6 !July 14 23.0 [Jun. 19| 75.6° iu.4 11
‘\{gut somer 65.6 | —0.3 ' 97.6 July 147 17.5(Jan, 19| 61.4 ;4 8.1 115
Vicks mrg.?'. 65.4 ' —0.6: g7.0|Jduly 14 17.51Jan. 16] 48.5 | —10.9| 82
New Orleana 69.2 | —0.2 | .5 ;July 15; 28.8 |Jan, 19/ 83.1 \ +19.3 | 130
Sh‘x?ee\% %?'l stato’s.-” 65.2 l —1.2} o8.5!July 14! 15.0]Jan. 15| 44.8 ' — 9.2 sg
I Fort Smith oo 605t —our! 1000 Aug. 1{ T2 !lan. 13! 510, ixw 12
Little Roclk.. .| 61.0 I —1.41 97.3;July 13! 7.0 |Jan. t6| 57.6 - 4 4.6 | 109
dor us Christi . 69.2, —1.0  o1.7 Aug. 30, 157 Jan. 15: 48.2 | ........
(4ul?eston .| 68.3 | —0.9° 93.5iAug 1| 230 (Jan. 18| 66.0! +14.3] 128
Palestine ...... (650! —w6! 95.2'Aug. 2. 3.7 lJan. 15is9.7. 1 8.1 [ 119
8an Antonio ... .| 67.6 l —0-9. 09:4 !A\xg. 7, 114 iJnn st 0.6 | 101 | 133
I{Iizéo(i(z(’;g'cli?c‘i’;.l;,.y 731§ —T.2 ' 104.4 ‘Aug. 19. 2.0 Jan. zsl 2.7 | — 1.1 S
Brownaville ..... .. 73.0 l 40.2 . 97.2 i Aug. _19! 21.4 !Jan 161 32.6 | — 4.8 7
0 Ve 3 , . . i
C(flf‘zs.'txigf)fg‘:‘ Ten.n” 60.5 | +o.1° g97.6 ! Aug. 7| 10.1 | Feb, 28‘ 54.9 f_ 35| ot
Knoxville....... s8.4 | ©00; g6o'Aug. 3! g.1lFeb, 28 53.0 — 0.7 99
Momphis. ... 1808 40-81 o8.9:Aug.  2; b.2 |Jan, 16| 45,8 | — 73| 8
Nashville ... 8.6 | —0.7 ' g¢8.0 ! A?“};e 3l 2.0 | Jun 16[ 50.5 |' —I. 97
! Ju 1 '
Louisville.......... 56,2 | —1.1 i 98.5 : { Aug. ?}} 7.9 ;Jan 16’ 47.8 l <+ o.; 100
Indianapolis.. 51.6 | —0.8 . g7.5:4uU8 2 — 6.0 (Jan. 16! 41.4 — 3.8 92
Cinciungti . 53.8 ‘ —1.7 0 97.4 Aug. 31 5.6 |Feb, 27.34.91— 7.0l B3
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Temperature—degrees Fahrenheit.

Precipitation in

Statious and dis- | & [25 Extremes for 1888.
tricts. <. (3e Dy =
e, . S . S .
5% 282 « o¥ & s
Q & e E Gl Tz‘ - ‘5 E
2 |e¥F| = AE = 3
Columbaus ..........| 51.0 | —I.2 | ¢97.4 ! June 2o 2.2 [Jan. 28
Pittsburgh .........| 51.8 | 41.5 [ g5.2 i June 20 1.1 | Feb. 10
Lower lake v egion. '
Buffalo .............| 44.8 86.0 | June 20| — 8.0 | Feb. g-10|
Oswego .. 43.2 88.6 [July 4| —10.0 | Feb. " 10
Rochester 44-9 4.9 |June 23| — 8.0 Feb. 10
Erie ........ 47.0 88.0 i Aug. 3| — 8.0 Feb. 10
Cleveland .. 48.2 94.2 |Aug. 3| — 3.1 Feb. 10
Sandusky... 48.4 95.2 | Aug. 3| — 3.0 Feb. 15
Toledo ..... 47.6 g9s.0 (June 17| — 6.5 | Feb., ¢
Detroit.............] 46.3 94.5 {June 17| — 7.0 | Feb. 15
Upper lake region.
Alpena ......c......| 39.6 90.0 | Aug. 3, 25 —23.3 | Feb. 10
Grand Haven 43.8 0.5 [ June 18| — 7.0 | Feb. ¢
Lansing .... 44.8 95.8 [June1y,20| —t1.8 | Feb. ¢
Marquette 37-9 93.6 [ June 16| —26.6 | Feb, ¢
Port Huro 4.0 93.0 (June 17| —12.6 |{Feb. ¢
Chicago .. 46.6 94.3 |July 31| —17.5 | Feb. ¢
Milwauke 43-4 90.8 | July 11| —22.7 |Jan. 21
Green Bay 4I1.2 92.0 | June 17| —36.4 |Jan 21
uluth .............| 37.8 95.2 | Aug. 25| —34.0 |Jan. 15
Extreme Northwest,
Moorhead .. 36.6 98.0 |June 16| —47.0 | Febs ¢
Saint Vincen 33-2 g6.3 | Aug. 23| —s3.5 Jan. 11
Bismarck . 385 97.3 Au, 27| —37.0 [Jan, 14
Fort Bufor: 38-4 99.5 | June 18| —49.2 {Jan, ¢
Fort Totten.....,..| 34.8 04.2 | Aug. 23! —41.5) Feb. o
Up. Mississippi valley. July 1t
Baint Paul..........| 41.2 94.0 {Aug. 2 }—41.2 Jan. 21
LaCrosse...........| 43-0 9t.3 | Aug. 2] —42.0 |Jan. 21
Davenport..........; 47-2 95-4 |July 31| —24.5|Jan. 15
Des Moines .... ....| 47-0 99.0 | July 31| —27.4 {Jan. 15
Dubuque...........| 45§ 96.0 AuF. 2| —30.5Jan. 16
Keokuk..,..,......| 49-8 . 96.3 | July 31| —23.0Jan. 15
Cairo ....000ueveess| 567 —1°0| 97.0 | Aug. 2| —o0.3|Jan. 16
Springfield, Iil......! 50.2 | —2.9 | 7.1 |July 31| —17.0|Jan. 15
Saint Louis.........| 54.6 | —=1.7 | 97.9 1July 31| —I11.5 Jan. 15
Missouri Valley. .
Springfield, Mo.....| 54:9 |-+ceee.l 99,0 [July 31| —1r.0!Jan. 15
Leavenworth,......; $2.6 | —0.9 | g7.0 [July 30| —21.1 [Jan. 1§
Topeka ...vee vovees| 51:8 |eevenes| 99-8 ggg‘rﬁ: 3; }—Ig.sl Jan, 15
1o1.2 |July 30| =—235.2 {Jan. 15
99.6 |July 12| —28.2 :Jan. 15
102.9 |July 11| —34.61Jan. 15
- 103.8 | July 11| —31.7 Jan. 16
. 1o1.7 |July 11| —36.0Jan. 15
veeee| 45:6 101.8 | July 30| —27.5|Jan. 15
Northern slope.
Fort Asasinaboine ../ 41.1 | 4-0.8 | 102.0 ; July 10| —38.0 | Jan.6,21
Fort Custer ........| 43.5 | —1.5 | 102.9 | July 10! —4s5.1 |Jan. 14
Fort Maginnis 42.5 .4 | 04.0 July 10| ~—39-2 !Jan. 13
Helena........ 43-4 .4 | 99.1;July ro|-—4l.0;Jan. 15
Poplar River 37-3 | —1.2 | 101.3 { June 18' —s6.8 |Jan. ¢
Rapid City .... 452 l.e.oee.] 100.0 | July 10| —29.7 jJan. 14
Cheyenne.,.. 45.6 | 40.7 | 97.2 |July 11| —27.2 |Jdan. 14
North Platte .. 47-9 | —1.0 | ro1.2 ' July 5| —34.6 | Jan. 15
Fort McKinney.. ..| 44.4 |.......| 95.0 | July 10! -—36.0 Jan. 14
Fort Washakie.....i 42:4 |.......| g9.0 |July 11| —42.0|Jan. 14,15
Middle slope.
Colorado Springs...| 48.8 [.......| ¢6.4 |July 12| —23.0|Jan. 15
Denver .............| 50.5 .7 | 100.3 . July 11| —20.3|Jan. 15
Concordia....... SI.8 .3 | 103.0:July 20! -—25.3!Jan. 15
Dodge City .... . 1.0 | 103.5 | Aug. 14! —I18.0 idJan. 15
Fort Elliott........| 56.0 | —1.0 | 104.1 | Aug. 5| —14.2 jJdan, 15
Southern slope.
Fort 8ill............| 59.2 | —1.4 | 105.0 | Aug. 6i{— 7.21Jan. 15
Abilene..., .162.8 | —1.8 [ 103.0 | Aug. 7| — 5.0 |Jan. 15
Fort Davis 60.0{ —0.7 | 97.0fAug. 6 0.0 |Jan. 15
Fort 8tanton.......{ 50.8 [.....c.{ 92.5 |June 28| — 3.0 |Jan. 1§
Southern plateau.
E1Pago .....evuveea| 641 .1 | 101.8 | Aug. 8 12.8 | Jan. 15
Fort Grant .........[ 61.1 .4 97.6:July 8| 19.2 Jan. 1
Whipple Barracks..| 53.3 .8 | 96.1!July 15| —r12.0Jon. 8
Yuma.....ooeennnne| 72,3 .4 | 113.7 i July 22| 27.0(Jdan. 1r
Keeler.............| 61.2 .3} 99.8 | Aug. 25 11.8 { Jan. 15
Middle plateau. -
Winnemuces........| 49.8 1.0| g6.0fJdJuly 20| —28.0|Jan. 15
Balt Lake City. 53.0 1.9} 98.2 i Aug. 26| —16.7 [Jan. 15
Montrose.... . 49.0 1| o7.01Jduly 5| —20.0Jan. 17
Carson Gity ...o.... 50.6 |..evvo.d 94,4 1July 16| — 9.6 [Jan. 16
Fort DuChesne...,.| 45.4 |.......| 101.7 {July 10| —37.6 |Jan. 15
Noz thern plateau.
Boigb City coee vvess| 51.8 :tx-z 102.6 | Aug. 23! —27.8 | Jan. 16
Spokane Falls . 1.6 | 101.8 A‘}xgl. 22| —30.5 ! Jan. 16
Walla Walla...soooo! 5402 [oevend] 1022 uly 1831 1o Jan. 16
N. Pacific coast region. 4 { Aug, 21 }
Fort Canby .........} §1.0 | —0.2 [ 83.5)Bept. 25| 11.0;Jan. 15
Olympia..... 51.2 1.4 | 92.0!July 17| —1.8!Jan. 15
Port Angeles .. 47-0 ‘8| 79.0! Aug. 30 6.3 {Jan. 14
Tatoosh Island 49. .8 71.7 {May 15 14.0 | Jan. 13
Portland ...... 53- -8 | 97.0|July 17{— 2.0|dan. 15
Roseburgh .........; 54.8 1.9 | 100.0 | July 17} — 6.0 |Jun. 16
M. Pacific coast region.
Eureka.......cceeee] 53:0 |seesee.| 76.9 |Jan. 26 20.3 | Jan. 14
Red Bluff ... 63.6 1.5 | 109.0 | July2o0,21.  17.5 i Jan. 14
Sacramento... 61.4 x-g 107.5 | Aug. 24 19.0 | Jan.14, 15
San Francisco ......| 57.3 . 03.4 |July 15 28.7 [Jan. 15
8. Pacific coast region.
Fresno......... vevel 6424 |eereeae) 1211 | AUug. 24 19.6 | Jan. 16
Los Angeles. ‘ 99.0 | Apr. 13| 30.9 {Jan. 10
San Diego..oveeees..! 93.0 | Apr. 12 33.01Jan. 8

inches.
' D -
s 155 |93
g o8 < B
3% | 5E= 185
7| B2 5E
IS N2 ]
351 | =59/ 8
3991+ 2.9 | 107
33.9|—41j 8
32.8| — 2.0 94
27.8 | — 7.4 | 82
31.9 | —1L.3 | 74
32,6 | — 4.8 | 87
26.4 | —II.1 70
25.9 | — 6.8 1 79
29.0 | — 4.6 86
20.4 | — 8.5 78
26.0 | —I2.7 | 67
27.1 | —4.4| 8
355 |+ 2.9 109
24.3| — 92| 70
30.9 | — 57 B2
23.5| — 99| 70
35-5 |+ 2.9 | 109
27.3 | — 4.5 | 83
16.5 { —10.4 | 61
17.2 | 4 0.4 | 102
16.5 [ — 3.3 | 83
14,7 | 4 0.4 | 103
16.1 | — 1.3 | 93
25.9 | — 2.7 or1
348 2.6 | 108
40.5 i 5.6 | 116
31.2 |~ 7.1 | 82
33- — 52! 86
ol —21| %
G| — 2. S
40.8 | — 0.8 38
41.2 | 4 2.6 | 107
42.1 jeeanrnnalinss
47-2 1 4 9.1 | 124
34:0 DR P
24.2 | —10.8 | 69
23.3 . .o
22.0 ceejeves
14.8| — 1.2 | 92
17.0 | — 7.0 | 71
20.9 | — 74| 74
14.0 | — 2.8 1 83
14.0 :t 0.9 | 107
25.7 10.2 | 166
10.I | — 4.4 69
13:4 1 + 3.1} 130
22.8 leeeveenels ves
4.5+ 3.1 | 127
17.5 | — 1.7 91
1803 eeeeceeelirns
I3 [roevcens e
9.[ sesessnc|iaae
9-5{— 54| 63
23.2§~— 3.6 8
22.9 | 2.1 ! 111
16.5| —9-2| 64
35.7 j: 3-8 | 112
3g.6 1.9 | 107
18.1 | —0.3]| 93
18.0 | -+ 0.4 | 103
98| —1.4| 8
14.2 | — 2.8 | 84
8.5 2.6 5 116
3.0 o.1| 103
5.7 2.2 | 163
49| — 4.6 2
xg.6 — 33 §o

5| — 1.3
6.5 [cevecene|onns
.1 | — 2.6 81
17.7 | — 1.6 | 92
136 | — 4.7 | 74

598 { — 1.0
455 — 9.1 gg
28.2 | — 1.6 | 95
83.7 | —r0.9 | 88
a8. —12.8 | 75
31.2 | — 4.1 | 88
36.5 leveeienslins,
249 | — 0.9 96
18.5 ] — 3.2 8s
2301 — 0.5 | o8
21.0 3.8 | 122
11.6 0.8 | 107

The following table shows the normal and current annual
mean temperatures and rainfalls, departures, and extremes
for past years, as reported by voluntary observers:

Annual Suntmary for 1888.—Voluntary Stations.

Temperature. Precipitation.

]
l IHighesv Lowest
mean. | mean.

I
. ‘
|

Greatost.| Least.

Stations.

’ Total for 1888.

Amount.

Normal.

| Length of record.

| Mean for 1888

I Departure.

I Year.

I Degrees.

1 Year.

Normal.

i Length of record.
Departure.
Amount.

i Year.

| |1 §
57.7 —2.6‘62.8;1864=57.2 1880 19- 00 38 21. 064~ 2.06|32-19,1884) 8. 4411877
| oo} i

65.6_+o.4167-0_1880i62.6 ! ui63.43,+12. 2065.64(1882 33.85‘1878

I

1878 49. 5| 32:38.22- 2.8553. 35:1858 23. 57
1882 20145+ 98| 2.86) 60.35:1883 33. 31
v v.'52.9'20,52. 31—0. 6/55. 3,1878 2044. 17 4+ 9.51.44- 1811876,24.25

Maryla [ i
McDonogh Ina, 5I1.4.—0.553 1|1878 12 45.90-+ 8.51/45.90'1888 31. 55

Massachusetts. | | | | |

50 58.04 $14. 20 58.82 1877 20. 37

California, !
8acramento ..., 60.3
eorgia. i i
Forsyth™.......'65.2
Uinois. !
Peoria .. . 52.2/32/§1.4'—0.8.54-9
Indiana | | |
Vevnx" vesevsess 54:916[53.9 —1.057.1
ansas. I I i
Lawrence ..

&
Q

1885 51. 23]
|

1875 35- 37,
1875'43. 12
1869'34- 66|
1983|37‘39
1888 43-84
187545 25|
i 1875 43- 14,
43-8,1875'32.61

88327.68

50.:i—x.2i'52.7 1880:49.6 1885|4x.75

48.7 —0.9:52.6 1877:46. 9 1856'40. 68
43.2—1.5!46.9f1870‘41. 5l1875'37. 51
42.

—1.5;47.8 1878l41.0'1: 5'37- 30|
53.8|+o-8!56-9|1881I48.6 183147.91
52.041.0,537.1874,48- 8 1880'39. 32
47 2;+°- 9?49-8!188{43-6

1868'40. 75
59.5!—0. 1@61.4 1881|57. 5|

| ! :
{41.6.40141.3 —0.3:44. 8.1864 37-7|1875'39- 58.40 43-38
43. 6:15 41.9—1.7;45.2.187140- 811875 39.0814 47. 85

|19148.06
#*Normal for ¢ years.
The following notes of the meteorological features of the
year have been furnished by the directors of the several state
weather services and voluntary observers:

Alabama.—The warm days in the latter part of February brought forth the
fruit blossoms earlier than usual. March was cold and unpropitious to farming
operations. Theremainder of the spring was mild and pleasant and favorable
for the rapid development of tender plants. The summer opened with a
drought that seriously injured upland corn in middle Alabama. Rains became

uite frequent toward t%le close of summer, causing cotton to sprout in the
field and intensifying the tendency to rust. The precipitation was unusually
large in August. T[f:e last killing frostin spring was on the 26th of April, and
the first killing frost of autumn the 26th of November.— Report of Alabama
State Weather Service. . .

Arkansas.—The rains were generally distributed very favorably throughout
the year, crops seldom being injured and never destroyed, eitber by drought
or flood.—Report of Arkansas State Weather Service.

Illinois.—The year was an unusual one, as regards the effects of its rainfall
and temperature on agricultural products, which were eminently favorable.—
Report of Ilinois State Weather Service.

ndiana.—The year was cool and moderately wet; the total amount of pre-
cipitation being above the normal, except in the northern portion of the state,
wgere it was deficient. The temperature was below the normal during all the
seasons.— Report of Indiana State Weather Service.

Towa.—The weather for the year was favorable for the production of good
crops, and the harvest season was fine. While the cold of the early months
was far in excess of the normal allowance, the closing months of the year were
extraordinarily fair, warm, and pleasant. No tornado occurred during the
year.—I2eport of Towa Weather Service.

Kansas.—The rainfall in the eastern part of the state was slightly greater
than in 1887, July was a dry month, and many complaints were made of
blighted crops, but the cause was not wholly a dearth of rain. In August and
September there was an abundance of rain.  The hot winds of July, sweepin
from the southwest corner up through the middle of the state, contribute
more to the failure of crops than did the lack of moisture in the soil.—Report
of Kansas State Weather Service. :

Louisiana.—The average temperature was 0°,1 above, and the average pre-
cipitation was 6.74 inches below the twenty-year normal. Snow fell 1n a
measurable quantity on two dates in January in several of the extreme
northern parishes.— Report of the Louisiana State Weather Service.
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s gl[mneagta.—As go_mpared with the three preceding years there was a de-

ciency of aboxrxlgh2 10 temperature, and an excess of about three inches in
pr?ic; xtaéw:x.f efI?test frost of spring occurred at Ssint Vincent, June 6th,
Klu st? th: x;ﬁiq of fall was noted at Saint Vincent and Grand Forks, Dak.,
Mi t%l‘:esota and D‘Bke‘“'ly frost damaged the wheat and other crops in northern
. Minnesots a —-Tha ota.—Report of the Minnesota State Weather Service.
perature were ¢ te?mel‘atux"e was nearly normal, but the extremes in tem-
the normal. but 'iluséla 1y‘ eat. The precipitation averaged somewhat below
southwestern rta a wide range, varying from about fifteen inches in the
Report of th pr of the state to over thirty-three inches in the southeastern.

gali Pl ¢ Nebraska State Weather Service.
e lemonsw.‘hLewm Creek, Tulare Co.: January very frosty and cold. All
In Novembg:;ng Blace \;ere killed. April was the driest known for years.
volg ntary obsomor, ecex; er there was an unusual amount of fog.—Report of
roville, Butte Co.: the cold-wave that passed over the state i
- e in Januar,

W::ﬂ:ﬁe longest continuous spell of cold wegther and marked the Jowest temsi
g orat lies o any period since 1849, It began on the 4th, and the temperature
ot efoz 82° for fourteen days with but one exception. Commencing on the
o (t) ugust and ending September 12th, was the longest continuous spell

I’? W;nt er I have ever experienced.—Report of voluntary observer.

. 07'11 a.—Manatee, Manatee Co.: light frost January 19th and 80th, and
ﬁ neral frost November 26th, December 21st and 22d, none of which were

331[88"1&—1361)011 of voluntary observer.
the (;(s}ﬁclxzseu&—mue Hil, norfoHl(de).: RERAN

re the exceptionally cold January (7° below normal), th r
gg?ll (.ileuslg- :;lgiVOc:ober, tfe heavy rainfall du:g) the autumn, and)i,:hta zezzrz
ive stor -
o l}\‘r ntary o gto ms of March 11-13th and November 26-26th.— Report of
ew Hampshire.—Concord: the total precipitation of the year d

:)he average of the preceding thirty-two y}e)ars gy 14.12 inehes,y and elfaze?)nig

een exceeded once, in 1868.—Report of voluntary observer, .

. OCEAN FOG DURING 1888.
The following table shows the number of days in each month

for which fog was reported on the -
: north Atlant an w
of the fortieth meridian during 1888: ¢ Ocean west

the noteworthy phenomena during

2o | Eo E o
al%e, &
Month. 8.2 3,2 S -
BEajxa -4
29 | 39 8
AN | £
January .......,,...
Febr\mry LTt trrerreeesseiirtiiitiiiiiiiieteraeerinirt i tiittiies [ 2 7
kiarclh ,,,,, xg 2 xg
ril.... 1
ay ., 22 6 b
J ur{e. 17 10 2‘3
July...... 2 12 18
August, .., 2 13 13
Septomber .. 26 13 9
October .,,., 16 12 ir
November.., N 11 2 s
Decomber ., 1 158 iTT Tt s e s 7 3
................................ 9 3 3

e x99[ 95| 24

From t:he above it will be seen that in the vicinity of the
Banks of Newfoundland fog was most frequently reported dur-
Ing the summer months, the greatest number of foggy days
In any month (28) being noted in July. From this time there
was a gradual decrease in fog-frequency until December. In
tI:he vicinity and to the southward of Sable Island and Sable

sland Bank the period of greatest fog-frequency corresponded
Wflth that of the Grand Banks, although the aggregate number
(()) foggy days during the year was more than 50 per cent. less.
ofvgll; and near Geerge’s and Nantucket Shoals, and off the coast
% -fre United States to the southward, the month of greatest
twge ntequency was May, when its occurrenceé was reported on
B y-0ne days, from which time there was a gradual monthly

e’%ll‘f,ase in the number of foggy days until December.
. € more frequent occurrence of fog near Newfoundland dur-
ing the spring and summer months is attributed to the presence
in tl;aq locah_ty during those seasons of exXtensive fields of
Arctic ice which commence to drift southward in the Labrador
current during the early spring months. As the season ad-
vances the ice massed along the Labrador and more northern
gozysts breaks away in larger quantities, and during the late
gtl“mg and early summer months there is an 1mmense accumu-
r}lon of field ice and icebergs off Newfoundland and over the
e«-nd Banks. In succeeding numbers of the REVIEW during
featpa“ two years the subject of ocean fog has been made a
ure. It has been shown that its development near New-

foundland is incidental to a shift of wind to southerly or south-
easterly with the approach or passage of areas of low baro-
metric pressure, and that the more frequent and denser de-
velopment of fog during the ice season is apparently due to
the more marked differences in the temperature of air drawn
by southerly winds from over the ocean to the southward and
the Gulf Stream and the air which immediately overlies the
cold surface of the ice fields. The gradual decrease in the
quantity of ice in that region is attended by a diminution in
fog-frequency until the months of November, December, and
Jaunuary, when the southward movement of Arctic ice has
ceased, and the occasional development of fog is apparently
dependent upon the contrasts in temperature occasioned by
the warm Gulf Stream and the cold Arctic current which meet
in that locality.

Between the fifty-fifth and sizty-filth meridians the season
of greatest fog-frequency exteuded from May to September,
inclusive; it occurred on the greatest number of days (thirteen)
in July and August, respectively, and upon the least number
of days (two) in January. Tu this region fog is generally en-
countered with east to south winds occasioned by the approach
or passage to the northward of areas of low barometric pressure,
and its development apparently depends largely upon the con-
trasts in temperature which exist between the warm, moist air
drawn from over the Gulf Stream and that which overlies Sable
Island Bank, where the deep-flowing cold waters of the Arctic
current are forced to the surface. To the westward of the sixty-
fifth meridian the season of grea}test tog-frequency was some-
what earlier than in the other regions referred to, and extended
from April to July, inclusive; the greatest uumber of foggy
days (twenty-one) being shown 1n May, and the least (three)
in December. In this, as in the fog districts to the eastward,
there is an apparent relation between the development of fog
and the meeting of masses of warm, vapor-laden air drawn from
over the Gulf Stream by the cyclonic circulation of winds in
the eastern quadrants of areas of low pressure which advance
from the continent north of the fortieth parallel, and the colder
air which overlies the waters on George’s and Nantucket shoals,
where, as over Sable Island Bank, is found a similar forcing to
the surface of the cold, deep-flowing waters of the Arctic cur-
rent. If, as it appears, fog-development is occasioned by the
meeting of warm, humid air from the Gulf Stream, and cold
air overlying the ice fields, and the banks and shoals of the
Arectic current, and, in instances, the cold air flowing from the
continent, it would seem to follow that the months in which
these contrasts in temperature were more marked would be
the months of greatest fog-frequency. In the case of the fog
of the Newfoundland Banks, it bas been shown that these
differences are more marked during the ice season, and that
this season corresponds with that of the greatest fog-frequency.
As regards the more westerly districts, it is assumed that while
the absolute differences in temperature during the spring and
summer months are not equal to those which exist in winter,
the greater capacity of the sea air for moisture, and the fact
that it is more nearly saturated in the summer season, renders
it more susceptible to the influence of cooler air, as regards
the precipitation of its aqueous vapor, and the contrasts in tem-
perature with the air over the cold coast current, or its banks
and shoals, need not necessarily be so great in order to cause
a condensation of fog particles.

Since September, 1886, there have been printed in the MONTH-
LY WEATHER REVIEW from time to time special articles giving
general conclusions in connection with the subject, and intimat-
ing the practicability of making forecasts of the probable dates
on which fog would occur along the trans-Atlantic steamship
routes and off the Maritime States and Provinces. The im-
portance now attached to this work is indicated by the fol-
lowing extract taken from ¢ Nautical Monograms, No. 5,” pre-
pared by Mr. Everett Hayden, 1n charge of the division of
marine meteorology, Hydrographic Office, United States Navy,
and issued in January, 1889: ¢ Scientific research and practi-
cal inventive genius, advancing hand in hand for the benefit
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of mankind, have discovered not only the laws governing the
formation of the dense banks of fog that have made the Grand
Banks dreaded by navigators, but also the means by which
certain facts may be observed, telegraphed, charted, and
studied a thousand miles away, and the occurrence of fog pre-
dicted with almost unfailing accuracy, even whilst the very
elements themselves are only preparing for its formation. By
means of such predictions the safety of navigation along the
greatest highway of ocean traffic in the world would be vastly
increased—routes traversed yearly, at almost railroad speed,
by vessels intrusted with more than a million of lives and
property of an aggregate value of fully a billion dollars.”

As the principal fog-belts of the north Atlantic extend along
or near the trans-Atlantic steamship tracks, and reports have
been contributed mouthly by hundreds of shipmasters, there
is now available a large amount of data bearing upon this
subject, from which an exhaustive study of the more detailed
meteorological conditions attending fog formation over the
ocean could be made. It has been possible thus far to de-
termine the general meteorological features that have preceded
fog along the steamship routes west of the fortieth meridian,
and to deduce certain conelusions as to the relations which
appear to exist between the storms which advance from the
American continent and the development of fog in those re-
gions. While these general conclusions seem to admit of the
successful forecasting of fog, they do not satisfactorily explain
those exceptional cases wherein the conditions apparently
favor fog development, and no fog occurs, and those in which
fog does occur in the absence of well-defined favorable condi-
tions. While these instances are not of common occurreunce,
and would not probably seriously reduce the percentage of
verifications of predictions based upon the general laws of fog
formation, they constitute a feature, which, while appareuntly
due to insufficient or excessive differences in temperature or
humidity, as applicable to the one or the other of the instances
cited, require, for a more satisfactory solution, a more detailed
investigation of the subject than has heretofore been afforded it.

Precipitation (in inches and hundredths) furnished (with notes) by Thomas
R. Rodman, voluntary observer, New Bedford, Mass.

Note.—Observations were commenced by Mr. Samuel Rodman in October,
1813, at New Bedford, Mass. The station was located at the corner of Water
and William streets about 200 feet froin, and at an estimated elevation of the
gauge of about 15 feet above, the tide water of the Acushnet River.

On the 24th of January, 1820, the location of his meteorological observa.
tions was changed to his residence on Middle street, just west of the projec-
tion of Water street, ahout 400 feet north of the place of his first observations,
about 100 feet from, and about 10 fect ahove, the same tide water.

On the 19th of January, 1828, the location of his observations was again
changed to his new residence, corner of Spring and County streets, about one-
half mile southwest of the Middie street house, about three-cighths of & mile
from, and about 100 feet above, the same tide water. Here the record has been
kept continuously since.

Yn this last locality the position of the gauge was about 50 feet south of
the house.

In 1880 the gauges were removed to a point about 25 feet to the northeast,
and a little later they were removed about 26 feet farther in the same direction;
and here, since some date in 1882, as I estimate, they have stood until the
present time.

The elevation of the ground on which they now stand is about 92 feet above
tide water, about 50 feet southeast of the three story house, about 50 feet north
of Grace Church, and about 15 feet southwest of the T’ of the house of Wil-
Yiam N. Church. The tops of the gauges are 31 inches above the ground.

Care has been taken to remove the gauges so far as practicable, from all dis-
turbing influences.

The first gauge used by my father was made of tin and I still record the
measurements of such a one, though not the identical instrument used in his
first observations, as I found the following note made January, 1859, when he
began to use other gauges: “‘The same instrument has not been used the whole
of that early period (1818-—1859) several having been stolen or destroyed.”
The present tin cone, which I judge is constracted upon the lines of its pre-
decessors, has an internal depth of 14 inches, which includes a section of a
cylinder 2 inches deep. Its diameter at widest part is 6 inches.

I do not know whence or how my father arrived at those proportions, but
he became digsatisfied subsequently with the accuracy of the tin %auge and in
January, 1859, procured of Nr. Edward S. Richie, & mathematical instrument
maker of Boston, and of high repute in his profession, as elsewhere, another

auge made of copper, but designated as the ‘‘Brass Cone.”” This cone is of
the same measurements ag the tin cone, except that its greatest diameter is

6% inches. Within a few years the Brass or Richie Cone was tested by Mr.
Lawrence Roch of the Blue Hill Observatory, Mass., and found to be accurate.
Its correctness has also been established by Mr. Robert P, Coggeshall, super-
intendent of the New Bedford Water-Works, in behalf of the New England
Meteorological Society.

About the same time my
Washington, another gauge.

Since or beginning with January, 1859, the record of the three gauges has
been kept, and the following results were reached by my father after seven
years comparison.

There was a remarkable almost absolute correspondence between the Brass
Cone and the Smithgonian, and it was found that their registry was about one
eighth in excess of that of the tin cone. )

%n making up the table of rainfall for seventy-five years, which I sent you,
the addition of one-eighth has been made for the pegod from 1814 to 1869,
inclusive, when the tin cone only was used.

Practically speaking, all the records of the rainfall from October, 1818, to
July 28, 1876, inclusive, were made by my father. I bave taken up the work
where he left it, and slmost without assistance have carried it on since. [
should state that the table gives the record of the Brass or Ritchie cone.

I must here record my obligations to Mr. Coggeshall, aforesaid, under whose
faithful and intelligent supervision the tables were prepared.

r [

father received from the Smithsonian Institute,
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1814 ..+ 1.42 [ 8.30 | 2.16 | 5.46 | 4.23 | 2.27 [ 0.99 | 6.44 | 3.06 | 1.73 | 5.37 | 1.65 | 43.08
1815 ...] 4.5% 3.82 5.02 | 4.66 | 4.31 § 2.32 | 1.96 | 436 | 2-51 | 1.47 | 3.45 | 3.15 | 40.78
1816 ...] 2.12 | 6.82 | 2,47 | 5.50 | 6.15 ( 2.33 | 1.01 | 1.46 { 6.05 | 3.96 | 5.56 | 0.70 | 44-13
1817 «..| 3.96 | 5.26 { 1.77 | 2.60 | 1.19 | 7.00 | 0-88 | 3.21 | 4,09 | 1.19 | 6.64 | 5.54 | 43.33
1818 ... 3.31 | 0.91 | 3.31 | 3.04 | 6.79 | 3-51 | 3.32 | 1.66 | 5.52 | 2.84 | 3.35 | 2-31 | 40.77
1819 ...| 1.25 | 2.54 | 7.30 | 3.31 [ 2.06 | 3.32 | 1.57 | 6.00 | 4.81 g~84 1.92 ; 1.74 | 39.66
1820 ... 1.46 | 5.02 | 4.44 | 1.23 | 5.41 | 0-46 | 3.71 | 4.38 | 2.01 .22 | 3.75 | 3.23 | 41.32
1821 ... 2.32 | & 2.52 | 6.09 | 5.42 | 3.78 | 2.41 | 2.23 ; 4.11 | 4.96 | 2.94 ! 2.90 | 45.64
1822 ... 3-29 | 3:70 | 3-31 4.&6 0.58 1 2.58 ) 5.14 ) 3.51 | 6.05 | 2.97 | 3.62 | 2.27 | 41.78
1823 ...| 4.84 | 5.00 3.43 1.83 | 7.67 | 3-20 | 4.63 | g.go 2.05 5.06 | 3.51 ; 9.74 | 59-80
1824 ...| 2.84 | 532 %.61 5.74 | 2.68 | 3.14 | 2.44 | 6.21 | 4.88 | 2.55 | 3.54 | 3.39 { 47-34
1825 ...{ 2.80 | 2.21 .06 | 1.42 ! 2.11 | 3.71 | 2.06 l 3-52 | 1.68 | 2.98 | 1.81 . 7.93 | 38-09
1826 ...{ 2.19 | 3-85 | 4.08 { 2.92 | 0.73 | 211 | 2.44 18.72 | 1.44 | 7.47 | 4.50 l 4.32 | 54:77
1827 ...| 3-14 1 3.99 | 4.88 | 3.46 | 6.94 | 4-42 | 4.36 | 7.63 | 5.65 | 6.68 | 7.42 : 3.33 I 62.90
1828 ... 3.02 | 3-25 | 4.31 | 3.48 g.gx 4.04 | 3.02 | I.15 | 3.63 | 3-62 | 5.16 ' 0.45 | 39:04
1829 ...] 9.06 | 5.76 | 7.03 | 4-79 | 8.59 | 2.92 | 3-40 : 7.53 | 3-49 | 3-53 | 7-18 ® 2.13 ' 65.41
1830 ...} 4.20 | 3.07 | 4.77 | 2.25 | 6.63 | 3.71 ;12,00 : 6.22 | 5.20 | 3-54 | 6.18 | 6.89 | 64.66
1835 ... 7.47 | 353 | 524 | 7-38 | 4.45 | 3.52 | 7.26 | 332|586 000 368 343 6118
1832...] 3.98 | 5-36 y 3.02 | 3.41 | 6.55 | 0-41 | 1.69 " B.30 ' 3.00 | 2-64 | 4.43 | & 2 | 49.31
1833 ...0 3.91 { 2.37 : 1.g2 | 2.31 } 4.14 1 4.25 | 1.38 | 2.57 1 1.88 | S.70 | 5.581 l6.28 42.62
1834 ...] 2.76 ¢ 1.61 | 1.95 | 2.94 | 4.74 © 7.30 | 3-42 | 1.B1 | 5.63 | 5-35 | 3.23 ~ 3.48 | 45.12
1835 ...] 3.35 | 1.80 { 6.52 | 6.84 | 2.65 | 2.52 | 1.56 '10.16 | .90 | 2.99 | 2.97 4.95 ; 47-2T
1836 ...} 9-53 | 4.62 ‘ 3.78  2.78 \ 1.76 \ 4.93 ' 1.90 1.12 ) 1.28 | 2.58 | 4.53 | 4.02 , 42.83
1537 ...| 369 | 375 1 4.47 | 333 . 6-47  4-41 [ 2.15 I 437 1 0.54 | 1-34 | 1.50 ' 3-05 | 39.07
1838 ...1 3.00 § 2.41 | 2.0 | 2.15 | 3.02 | 2.84 | .55 | 2.99 | 6.71 | 5.38 | 4.36 . 0,97 | 38.28
1839 ...| 0.77 | 271 | 2.44 ! 4.83 4.g6 2.51 | 2.76 " 5.89 | 3.38 | 5.-86 ' 2.01  6.26 : 44.38
1840 ...} 3.25 | 2.68 | 3.99 | 4.50 | 5.82 | 3.69 | 2.14 | 2.8 3.07 | 6-93  7.52 . 3.06 ' 49.59
1841 «. o[ 5:57 [ 1.75 ! 4.06 l 9.27 . 1.66 | 1.44  3.05: 5.05 | 2.90 | 4.70 | 5.30 ! 5.85 | 50.60
1842 ... 2.47 1 4.34 | 2.89 | 3.77 { 3-17 (7~4° 1.34 | .97 | 2.00 ; 0.86 | 3.06 ' 5.79 i 39.06
1843 ... 3.94]4.18\4.02‘6.19\ 1.39 1 1-45 ; 3-31 | 7-13 1.77]6.86 5.09 0 5.34 50.67
1844 ...| 4.19 1 2.18 ; 6.65 | 1.79 | 2.20 0.90 i 3-08 . 2.49 | 4.15 | 4.56 | 4.01 | 4.13 ; 40.93
1845 .| 4.30 300 [ 3.05 | 1.87 £ 3,79 1 2.34 | 3.00 1 3:37 ' 4.40 | 429 | 9192 | 4.00 i 48,06
1846 ...| 3.09 | 2.57 | 1.74 | 1.20 | 6. 40 | 0.99 | 2.61 | 3.07 | 2.48 | 1.68 | 3.80 - 4.88 | 34.51
1847 o] 3.33 1 4.57 | 3.25 | 1.66 | 2.64 1 6.46 1 2.41 | 7.15 | 7.20 | 0.62 ! .52 §.10 ' 45.01
1848 ...] 3-75 1 4-22 2,89 | 1.46 . 3.88 ' 2.69 1 4.04 [ 1.16 ' 1.89 | 5.43 § 3.30 i 5.73 i 40-74
1849 ...[ 0.88 { 2.07 l 5.70 ' 2.23 ‘ 2.43 [ 1.59 | 1.22 { 4.88 | 1.24 | 571 | 5.15 3.32 ' 36.42
1850 ...| 5:87 | 2.22 1 6.05 | 9.25 | 4.49 { 1.23 ~ 2.26 ! 6.29 |12.06 | 2-62 | 2.82 7.51 . 62.67
1851 ...] 2.42 | 6.20 ' 3.27 | 4.84 ' 4.78 '1.18 | go22 349 ' 3.75| 5:37 | 4.76 ! 2.51 | 51.61
1852 ...} 3-91 | 3-57 | 5-50 ) 7.86 ; 3.50 ; 1.71 | 2:55 | 5.49 , 2.01 | 2.03 \ 3.66 - 4.35 | ¢46.14
1853 ... 1-69 | 3.87 | .28 | 592 | 4.36 | 0.92 | 3-05 | 2.05 | 384 | 352 | 3'02 4,43 . 30.47
1854 -+.} 1.99 1 5.67 1 2,15 | 6.83 ' 3.56 , 3.02 5 7:44 ; 0.24 | B.37 | X.48 ' 9.66 | 3.40 | 53-82
1855 ... 4.72 | 2.62 | 1.95 ! 4.24 ; 3.64 | 1.84 | 4:79 | 1.42 | 0.62 | 4.66 | 4.82 . 5.68 | 41.00
1856 ...] 5.18 | 1.27 | 1.64 | 3.20 l 3.96 | 2.12 | 3-32 | 2.81 | 4.56 | 1.8q ' 3.26 * 3.88 ' 37.09
1857 ...| 6.20 [ 1.84 | 2.52 | 5.90 : 3.69 ! 2.30 | 4.62 | 3.94 | 2.32 i 2.64 | 1.84 . 5.49 , 43-30 -
1858 ... 2.46 | 1.28 | 2.28 | 4.39 j 2-02 | 5.16 | 6.75 | 5.05 ' 3.02 | 3.20 | 3.84 | 4.58 | 44-03
1859 ...| 8.53 | 4.40 | 6.64 | 3-44 I 5.14 | 6.16 | 0.96 ) 4.02 | 3.64 | 2.07 l 2.10  4.34 | 51443
1840 ... 1.37 | 3.50 [ 2.82 | 2.86 ; 2.80 | 3,26  2:96 [ 5.00 | 5.24 | 1.82 | 3.44 ' 4.65 ' 39-73
1861 ...0 419 | 3:25 | 4.06 ! 5.44 \ 4:42 ;3,121 1.70 : S.00 | 3.50 | 4.30 | 4.58 | 2.90 | 46.46
1862 ... 3.27 | 388 | 2.80 | 1.66 | 2.56 | B.05 | 3-06 | 1.20 | 3. 5.62 | 4.47 * 2.46 | 43.32
1863 ...| 2.75 | 4-26 | 4.26 | 434 . 3-52 [ 2.49 : 4-26 | 2.51 | 2.50 | 1.0  7.03  5.37 45.10
1864 ++.] 4.35 | 1.51 | 5.52 { 3.70 | 2.93 | 1.08 | 1.50 | 7.68 ! 2.28 | 2.35 | 4.18 | 4.38 | 40,96
1865 ++-| 5.5T | 3:92 { 4.90 | 3.24 | 6-36 | 1.66 | 515 | I.21 | 0.26 | 4.93 | 4.47 | 4.40 l 46.01
1866 ... 2.30 [ 4:54 | 3.70 | 2.00 } 4.15 1 4-18 | 1.86 | 3.60 | 5.32 | 2.64 | 2.65 ' 3.31 ) 40.30
1867 ... 2.B4 | 5.08 | 5.58 | 3.18 | 3.85 | 2.36 | 6.03 [ 5.70 | 2.44 |'3.96 l 1.99 l 4.10 | 47.11
1868 ...] 6.17 | 2.43 | 4.64 | 5.96 | 9.42 | 6.5% ‘ 378 | 4-50 | 5.91 | 1.68 | 2.08 | 2.34 | 56.32
1869 ++.| 3-97 | 5:34 | 6.22 ' 1.42 | 592 ! 4.45 1.62 ! 2.76 ! 2.62 | 6.95 . 2.30 ' 6.56 49.94
1870 ...) 6:20 | 4-55 | 3.46 | 6.20 | 3-50 | 3.62 ‘ 3.05| 1.69 ! 1.28 | 6.64 ‘ 3.28 | 3.70 | 47.16
1871 ...] 3.26 | 3.28 [ 4.86 | 3.93  2.08 ! 5.39 | 1.92 | 6.35 | 2.24 | 6.38 ; 6.98 ' 2.34 | 49.60
1872 ...| 2.64 | 2.42 | 5.33 | 2.27 | 3-51 ' 2.68 | 6.40 | 4.04 | 4.58 | 5.79 : 3.58 4.42 ) 47.66
1873 +-+| 7-24 | 4.93 | 2.89 | 3.98 | 4.95 l 1.44 ‘ 1.22 | 4.16 | 3.17 | 5.34 ‘ 6.32 | 6.06 ; 51.70
1874 +++f 4-27 [ 4.27 | 1.59 ! B.57 { 511 ! 3.70 . 3.84 | 7.66 | 2.94 | 0.55 | 3.49 : 3-34  49.34
1875 ...] 3.78 | 3.67 | 7-86 | 4.04 | 4-20 | 4.9% | 4-00 1 4.60 ! 2.38 | 3.02 | 4.8 | 0.94 | 48.3,
1870 ...| 1.02 | 4-85 ' 5.54 | 3.85 1 1.68 I 0.78 386 | 1.23 ! 4.40 1 1.52 \ 8.42 , 5.09 | 42.1
1877 +..0 3.06 | 1.99 | 9.42 ! 3.13 1 292 1 2.36: 4.93 | 3.39 | 0.85 | 7.66 | 6.60 . 0.95 | 47.04
1878 ... §5.97 | 4:05 | 4.77 | 494 | 291 | 2.97 [ 2.36 [ 5.38 | 1.04 | 5.93 | 5.74 | 449 | 50.56
1879 +-.| 3-42 | 3-00 | 5.56 [ 5.12 | 1.83 | 2.78 ( 359 | 4:37 3181 1.19 [ 3.55 | 4-72 i 42.31
1880 ...| 2.06 | 2.97 | 4.85 ! 3.49 [ 1-37 ) 1.96 : 6.50 | 5:62 | 1.68 | 3.11 | 2.44  3.92 | 40.07
1881 ... 4.14 | 583 | 4.74 | 1.79 | 2:39 | 5+14 : 1.05 | 0.79 | 3.29 | I.52 | 5.78 , 2.04 | 39.10
1882 ...] 4.14 | 6.23 | 2.48 | 4.00 ' 4.74 | 1.70 | 1.52 | 0.89 | 6.26 | 4.00 | 1.91 ' 3.45 | 41.38
1883 ...l 4.73 | 4.67 | 2.08 I 2.93 i 3:60 | 1.46  6.92 | 0.85 | 2.74 | 6.36 | 3.28 . 3.89 | 43.51
1884 ...) 4.85 | 5.72 | 5.29 | 5.37 § 333 | 538~ 4.80 ) 849 0-38 1.63 ! 3.55 ; 5.80 ' 54.
xﬁg cold g.zo 2.76 | T.49 | 2.66 ! 3-15 | 4.06 { Lé; 4~2g 1.85 | 4.04 | 2 12 l gog ! 36.?
1886 ...{ 6. . 0! . 2.19 1 4. 1. 2. 2. 2.1 .2 .76 1 6. X
1887 ...[ 6 Z)Z %.22 2%’3 ' 5.42 | 2,23 332 ' 361 6%8 I~7§ §~9§ 36 : 4.28 l ?3«77§
1883 ...] 4.38 | 2.63 | 5.66 ! 2.42 | $-57 | 1.45 ‘ 517 | 4.89 | 9.52 | 2.66 | 7.39 ; 333 | 55-97
Mesans.| 3.90 | 3.82 ' 417 | 3-96 i 395|315 336 | 4.28 | 3.48 | 3.93 | 4.31 i 4,11 | 46.31




